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(54) [SS^^] CVD^ffiiJ-fe^^^^^^^^^r-SCVD^ 



(57) imm 

mm: cvd ^^K^^-;^r^snfiM^-t:. 



RHtthd 




IE 



(2) 

1 

[»**i 3 «3^^Mli(:J; 91dJ»$ 

[ft** 3 1 msfr*7?m (mm) frz>mm<?>m 
o □ ( fficotmwm ) * votm a b ^ io 

Jtfc«MfcOJt£. Wfl3/3^b/a^5/3, 
3/6 ^ c/a^ 5/6 fc L^ff^JS2|BffiOC VDg 

£ JMB»** c v DSSHW 
[ft** 5 ] SHiftrJ 4 ;K7)lS»iHB!SWc J: 0 JnSftS 

[IS** 6 ] iffltfxrte&MntfxsXJi'iaitz 
MEKJtEWSrJRD *< J: a teE«§ftfcWB«=''f 

? t , 30 

[f»**7 3 iHEir*r^ttna**c»jfi3iL, Ms 

[11**8 3 flfiB^r** (Wffif) frMfflfflfcoflJ 
0 □ ( ftcoWHm ) * rwEK a b 
ifc£«l|Ectf)J:b£. *ftWL3/3£b/as£5/3, 
3/6 S c/a^ 5/6 fc LfcS*#7K»<0iSJg^ 

[1***9] IMX^Af^xy^li.^ 40 

[«**10] B«^X(oaxffl^xyX;^«i. 50 



#I¥10-12364 

2 

[00013 
[00023 

[0 0 033 '*7-^>f *<0^fH#BJt LT. 
XVisVay (Si) tfmm^tix^h, LSiJnxfi 

^ffiBB^^ u n ytm*<o cot- ^mzti&mmm 

mzj£r3%^^fo& (tfUif. M. Bhatnagar 
fli; IEEE TRANSACTIONS ON EL 
ECTRON DEVICES, VOL. 40, NO. 
3, 1 99 3, P64 5-6 55), 

[ooo4] m&w^m^^mmr^^ 

[0 005] 2/iJny*-A>f hft^Un^fcffcbSS 
fifci-ft^— -r^-f xWM-Ctt. WiffC. Y. Ya 
n g-fMi^O r Am orphous and Cryst 
al 1 ine Silicon Carbide. j (S 
P r i n g e r-Ve r 1 ag, 1 992) ^P40- 

P119fc*lJ:3fcs i/'j3y^AMh^##ff 

[0006] C VDffil±Xt^^^^;l4HKSfif*'fWl 

>xt^^ c v d mz^mmzti 



3 

StSWfcl) (^JXLtf, M. M. Rahman! 
I; Amorphous and Crystal 1 i 
n e Silicon Carbide r (Spr in 
ger-Verlag, 1 989) P 1 4-P1 9) 0 

^ <*Mr*e. 1991. 54 op) ) . 

[0 0 0 7] £<0±-3fcWJfe&^ y'J^^-AW h 

13 0 QX$JiLteffitti*0>t&mib8ik 
L/C. ^7^(:l^£»^t ^Ht^Iffl 

[00 08] 5i«ffiffl$iX^SI2C0 ( a ) t^l^-feT" 

l' rtW«^l*t^r^*HB«l»fe*L/S:««lfc* 

jastisa*. iiM»lioKHz^ 

^hSr&o If-feT^l' < 5:* t s -t-fer 

[0009] l^H=r^««A4M»«tfc:J: 
ffi*** 120(a) tfDj:i&*K«r9-b^« 

5ttf*®£\ ^r^+*#3£coiaK^fi<^S. SIR. 
*%HJ3#fe#B2<0 (a) "C5SL)t»RfcH»BeC. * 
S 3 ** 3 >f ^f*K*«W:«i - dfHrgBft, ^ 7 r >f 

3 KHz. KAjteSOKW^HS^^/^iOJDlR^ 
%) Tftofc. 

[ooio] M£ta\ rcvDAy^y 

v^j (91**0, 199 1 ) <0P26-P2 7tefc£ 
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4 

^^S^o^-fer^-CJi. H2<D (a). kr&6J;?3r 
[0011] SMf3i^ ^ 3 ftS^fe C VDffioS 

[0012] «6*fc;mvc *>. 

56-141 19 8^ffifc«. ^«&tt-fr&M2 

WHteEW 2 a fcRfr, -ecoDn$p 2 a * 

[0013] d20 ( c ) fcL WBPF4-1 42 1 6# 

30 $ i ' tatsfc^aaimfc^^s < «^ t «c o . 
•fer^ i ' ±<nwm^*m^zmwth t tmmz 
mmt^h. z.cot&mM±, 1 3 0 o*ceji± 

? S/-r "TIB t % h . 
[0 0 14] H2^ (d) |i % W4-H216^ 
SffifciIEK $ *iX:fl!*Mr s R^SpJRM^^ fete v ^ 

<^l. 1»-fer^Wa*feH2C0 ( d) <7)J;3 

%\zw^t^\z^ mmtv^y-fmm^ftmzm* 

20(d) t^$ix^^*Mi. its** 1 >f y^mmco 
[0015] mmftT&m&o-im. &Mmt^o 

50 ^felST*** 1 , fifiCVDXt^df^He 



(4) 

iB»a|Seoffl38*^aWK«^& < SMM-& . C V D a 

— ^H^5*^-;Mfete*iv^Ts ftiaoorjjaLboiasia-c 

^CVD3-^F^^-;^tit ^130 

HzmSL trtmt < s - tf> J: 3 3r^TO#^ 

[00 16] 

J;9£«£Jn«rt-&»£\ ±1686*8*^4. AS3# 
. 3 >f V^W$&\AL<r)W®LZ 1 3 0 OXMSLb^iMaTlBrt 

[0 0 17] 4fc % »CVD3W^"»)^itt 

*$t^r(±, *n 3 0 o°c&±co^x'mmt:Mmt^ 

3 0 0 < CfiLh^Wi&"C3l«Sran**rs*a^. 3£R7E?«A* 
[0 0 18] i^»BJ||iJt3fiLfcJ:d«f«3feOCVD3 

& z t & i«MiaHMMsaft«ix.^ cvD^t 

[0019] ico^cOfflicOBWii:. ■»'Ct>, 

[0020] 

[0021 ]: CO^^COlf *3H 2 £ffi£ C VDglfflt 50 



0-123 64 

6 

^r^it mtt*y°i?&HmRi£Mj&ztL, lies* 

flriE-F-fer* »M)W) L> v*^R»*£*4 few* 
*• 

[0022] ; «o»Hjj*M!SOT3 t=«s c v DMwmv- 
*y?i±, mm^y^ts mm) ^mmcom^n 

6^c/a^5/6hl^m, 
[0023] «Ic7)^^lf^l4 ^ffi&CVDSISffl^ 

[0024] dto«*^!(WW 5 c v D^SJW 

[0025] ico»qB^il*JB6 Effi&WKttHl^ 
BKMT*-* cvDJBHdu MF4#x^SAJE^#xy 
XjV*Mz-tzmmt . flWERJC«*»'3*< J: 5 teE 
■StL/£MD*n>f;Ufc. fnBKJG*rt*cEtt&*u fu 

[0026] :o^oit^7 tcffi^xnauHiHidK 

[0027] «r<9jra*>iilSOT8 (Cff &?MttH»h0R 

t>mm<nmn (i«d ^t«at:Mt 

&»a$b<oibfcatiHc<ott*. ^«i3/3^b/ 

a^5/3. 3/6^c/a^5/6t UfettfOr* 
[0028] d60^Oiff^Jl9 (Zff &iSf«ttB»HlldR 

[0029] £<?5»ffltf)M3&S l 0 ^ffi&KS«»»an 

y x;wtiii.3feRj«» fc . mm^m^M 0 ^< J: 5 



(5) 
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[00 30] 

£>& 0 ilO (b) liHlO (a) OaWflSWiCj: 

[0031] flr#7«*^;^RJSS»-C, «IOEJiS«7 

[0 0 32] Z&kolZffif&ZtlfZCVDmmz&^X 

it, mmtf^tfy^i uof^wsiHK c 3 h 



* [003 3] =WKmtb Its **W9--feT^»»9->f 
fcRS^*&*3K*8 0Torrfcl/C* Hi*) 

MS Lfc . mm 7 i^ifeltffl&ft- 1 3 <r>* y*r-u 

(b) iz^-mzyfm mm &$>m®*)n im*#h 
io nnn) *trcoiMa*c^&aw^bcoitfcai«c^ 

JEtTRK«7W>fXoa5S:4«>^£ , fieffltfe. * 

fc. $ajKffl!Ba±. ir-tr* io+*«ifc&*i 3 5 ox:*: 

rPSSTO^WWl Oramtt^ffiEfc Lfc. fi:g#2 , 
3 „ 4 A y-f-comm 1 2 fc^tt-f fl^J^t^^ X^ 

20 t . Eg** 2 . 3 , 4 y^-CO^^ 1 2 fc»]SW-&ir-fe 
r^l^t^fX't, a=10mm N 15mm. 20m 

[0034] 



IS 1 * ( llDffi 2 y f-^)«S£HJ6*-fer * ) 



[00 3 5] 



[0036] 



b/a = 
b/a: 
b/a = 



b/a = 
b/a = 
b/a = 



b/a = 
b/a^ 
b/a; 



= 2/3 
= 4/3 
= 6/3 



■2/3 
= 4/3 
= 6/3 



= 2/3 
-4/3 
^6/3 



c/a=l/3 
-1 O°C(0.993) 
-5°C (0.996) 
-5°C (0.996) 



c/a-2/3 
-5°C (0.996) 

-or(i.o) 

-0°C(1.0) 



c/a=3/3 

- 1 5°C(0.990) 

- 1 O*C(0.993) 

- 1 O°C(0.993) 
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c/a=l/3 
-1 O°C(0.993) 
- 5 *C (0.996) 
-5*C (0.996) 



c/a-2/3 
- 5 *C (0.996) 
-O'C(l.O) 
-5°C (0.996) 



c/a=3/3 
-1 5 "C (0.990) 
- 1 0*0(0.993) 
-1 5°C(0.990) 



msm {m&Ajy+eymmmv*-?? ) 



c/a=l/3 
-1 5°C(0.990) 
-5*C(0.996) 
-5°C (0.996) 



[00 37] mi. 2aV3Si*»feWfe3&»ftJ:dt=. 2 
X\ c/a = 2/3^b/a=4/3fcfcVvC»te* 

[0 0 3 8] uran 2t*-tta 

fcfi»T*0s c/a = 2/3I-3b/a-4/3t:fc 
1 2fi0iaKS: 1 3 5 0 0 CW«^-^>^cOr3-f;U6^.co^50 



c/a=2/3 c/a=3/3 

- 1 On (0.993) - 1 5°C(0.990) 

-O°C(1.0) -lO d C(0.993) 

-O°C(1.0) -1 5°C(0.990) 
*SW«ffi*S:. 1 5: 1 3 5 0*Cfc2MtJW&««' 

^ . L£> U- H« 1 2 fc^-fer ^ 1 c«SftM«4— *"C* 

[0039] ±m^ffimmm£ 9 . i« b/a 

-4/3. c/a = 2/3fcLT, 3^yflTO(7) 



(6) WHPF1 0-1 2 3 64 

9 10 

Lfzm i co ( a ) <7)£ o *m&<n^pf\c v * & . 

■MMEU S/'Jay*-^ hfr^U3>«KJ:te:# [0 041]^. M/n«^, 1 350°C7 

(c 3 He) . ^-y^^y^ (SiHO . ^ifcfciO*2aiB^n-fexr*^**rn-fexft 
(H 2 ) SrJH^fc- MM^2» a n-t^^ Ifofc. 7"n-fe^l*iatt3»P*CftS. m<7)W=? 

Rfr#«W-&«^, :^l»7'o^^ (Mrn BqWK*>&* £<arn**teJ:^*MlMiI&l . Ox* 

3&*iE®7#>£ M. M. Rahman* m7*& <T fcj&*pJ-3& . J&feOlBL SK**&Ki:^ffi: 

$1; Amorphous and Crystal li tffi&M&m&bX&fr^K:. 

ne Silicon Carbide (Spring 10 [ 0 0 4 2 ] fifegT'n-feXfjL rnAy^ty 

er-Verlag, 1 9 8 9 ) P 8 - P 1 3 ) 0 7V#^ftfe^ it*, 7 0 0X1*76 OVm i 

[0040] »— RWTfci. ^r^fflJK^ffl+tc** M&7SJS£Ttf\ 7 0 o°C#>& g«fl»M:fr-5fc. A 

Mt/TDAV^^SEt, — 3 5 0*071 *7*o-te^^3^fHffV\ 3£K+*fc4H^JHff«0^^ 

04Ht#W*. uWn^t^^'J^yllUffli: ffiMKK£»?«tttt (HSEM) fciOW^ teft 

;^7n-b^ti:-^t:MrP*fe^i:^mti3 0 , [0043] tbRcOjfcft. 02 frci>5 J: 3 

0. ^yn^aeBEW^Ta^fti^ya^fc^tRJiB ' {iy'J3^-AW bxh^^y-v/H^Mt, HS 

■tSi^y^^-^ hcOMi¥{il OnmgStfc* [0044] 

■ !$4i£ 

HSEMfcJ:&JK»«!iS XlHfiA ( (002) ) 

3fc»B^iaK3^!^a6H**) 2. 9 5Am 0. 15(deg. ) 

*WmW <3fitf*S«) 2. 9 3xcm 0. 14(deg. ) 

ffla^lS (3^?S«**) 2. 2 1jum 0. 5 6 (deg. ) 

»M O^ififfl) 2. 8 8 Am 0. 2 5 (deg. ) 

[0045] m4m&t>. ^mmmzmmhtz^. &&&*tmLimiv> (a) oj;3s^«#whcv 

J/>J3^-aV fxt^a? ^^;M»^fflReo*«{arfc DSSBfrKfrU ±K3 yflt»f^7? IX 

J:£JWS»i»£5r<, l%filT7*-g>. X*R¥ 30 VRMW7*flEfflL/£^y cavtf-A-f hx.V?*i/-r 

4ili^i:0iH^7feteatt^3v^7%KlT7*)&. ^Kft^KfcHillftSattlfofc, fit. 

[0046] —Jk t^^tci: 0 ^ y a y# wsM b SSrfttf) 3 -f ^^ffflWi&OIMr^ 1 BX/BU8K 1 2 

KBK*i2 3%£Lt7*9. XIHHIMfci*SAtttf> (fccoi. 8«fcLfc. tWl £«1 2^M^#*£'J 
[0047] *fc. *«!BKBfcflBflU JJatRI— ^ [0 049] UMntilb* M2<D (a) fcfc £ J: 5 sfitft 

[0048]$fet4>( ^f«S»JE<01f-fer^arAK» [0050] 

H s E M \z X & JHU¥M5£ ( (002) ¥0H ) 

*»BSSE (4^S«W) 2. 87/im 0. 15 (deg. ) 

*9fil9IKiE (4^V««»H) 2. 8 9^m 0. 14 (deg. ) 

86Raat (4^5^HR*dfc) I- 9 1-jum 0. 6 7 (deg, ) 
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1 1 

[00 51] msm^, 4 ^ v^mmm<n*wmk 
z> mmm± i %i^~rc& o . xm^mmitz z ^^co 

h mm^mmmz 3 o %&±x-$> *) . xs^fiiiBic j: 

j: *u;£ . mwmtUi&®.<vm tot ^ U n ^ 

[0 0 53] mm<0&M2 . M3 CO ( a ) W^O^E 

(TSS) fcBSftSfU -M <JL*B) SrGH«[§iX3tRia#: 
cO*a^5ia?L 1 8 tf»R3 *VC ^ 4 . 1 2 «4x tT ? * 

VDSCi^e^ M« ^ ^> 

[0 0 54] Z&kolZffi&ZlxfzCVDmmz&^X 
14. JHW^sW^l 1 ±0«*ftS*L*WHXrx^ IT* 

m6n 



(7) WKPF10-123 64 

1 2 

2. 7 6jum 0.23 (de g. ) 

RBW7rt«^fc;3ft*. «OT7^A3ftfcJWW 
xfi. 1 ±J5f 1 7<0jB»L 1 8 

*f 2 1 t1^-b^a»»9 J: 1 f^lMAt 

fc. EI3<0 (b) !4*^teJ:*JIMH*f*l 7£^L£ 

[0055] TflBBftlzifi OJKJBSttti 7teJ:*JWWlt 

sbwr-er* i mtRss®7 tmmtt* 1 7 srem u 

^80TorrfcLT, 03<7) (a) affifi&KBtt: 
ji^-tr* 1 ±<««1 2<0SWe«*£«£Lfc. X 

^m*f2 1 zmm 2^mm% 
* b / a H c / a zmmcomm 1 co^n^i* t natcse 

[0056] 



20 



b/a = 2/3 
b/a=4/3 
b/a=6/3 
[0 0 5 7] «6*Spfe?Hfe*«SrJ:dfc: 



c/a=l/3 
-9°C(0.993) 
-3°C(0.998) 
-6°C(0.996) 

c/a^'b/a = 



4/3. c/a = 2/3c0^ ^K^fflJK^^KiB^ ■ 

»WiiS < & - i OlftRW . ^HfecoBM 1 

«B8lfci:*RtT»&, -tiSSUS^ffi 1 a?/ 2 40 
M&R&S OT o r rT"35 9 , ft 

3fir»± 3 °cm^ fc f^ts IKil^: ± 3 
X!tLfc«*. a»StOJti:»IHtfOtt<352^«0^^- 
*b/a. c/a^H*i. ^HWil3/3^b 
/a^5/3. 3/6^c/a^5/6 t UT^> J:^. 
[00 58] ifcJJd^WHIWBtti: L/C. yX/^f&j^)^ 

Kfc*^. &SB»*w^y!i. 3 >f ^^tsatis^-fer^ 1 



c/a=2/3 c/a=3/3 

- 5 X: (0.996) . - 1 l'C (0.992) 

- 1°C (0.999) -7°C(0.995) 
~5*C(0.996) -8°C (0.994) 

( a ) s ( b ) RTf ( c ) t LX s 5 . 0 * S 

LM^raf7MAL, 3£«aflE*aifeLfe. fit. 
!WtBI«fc»«JiH3^ (b) oldtwL^ 0 aJKW^ 

tf-> ?t . «^aara*ffi_hTMt t: sm^^ e> Aim 
i ommco2^Bf. •V"-fe^rt» , r*i+**M#ifiarx 

1f*r*iBa>£>l*rtil 0mm^®#3ScO2^m. ft 4 
[00 59] a^fciMJa^fcttffl 8fe«*fffiK 

S«*^«l 0mm2Sl^-fe^ 

rt+*aw#5fiarx-9-fer fe 1 o mm<osi 



1 3 



(8) 



* * [0060] 
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1 4 



m 



H4(a)^^-V 1 3 5 Or 1 34 6°C 

H4(bW— V 1350-0 1 348'C 

H4(c)^— ^ 1 350°C 1 34 7°C 

1 350°C 130 Or 

[oo6i] m7mfrt>wz>fr**o^ *m 



1 349°C 
1350r 
13 50°C 
1 38 5°C 



jb>£>10imn 
1 3 4 4°C 
1 346°C 
1 3 4 5°C 
1 3 1 0°C 



l 2 *«k o . V*y* 1 ofBtt* 4 

[0062] ±Mttffimmfrt>mmi^?->'b txm 

4<9 (b) |C«Lfcfc<?5Mtfs M3CO (a) fcr^Lfc 



x (c 3 h 8 ) , ±JisvviSx> (Sim) „ 

(Hi) fcEV*. *fe."3-f^f«RaV4>fy«£ 
tit* LT 13 5 OiCtXt^*^^ 

[0063 ] 34 >"2-g«2&tf4 4 yfitlCML 

20 *rT<, 



[0064] 



^8^ 



3 4 

XJRBIW 0.0 9 

XtMtif («) 0.10 
[0065] ±Mmm*b t ?Bfea&*Sr ± 3 fc. *aKH<!0 
3>fyfM"4>f yf««EWi^cvDaBB3^fe»fttt 

hZb&X*%tz 0 4ft:. ^m^0M (TEM) £f£ 30 

^^;l^r B ^'«!5^B^J:^^U^V^-A>f hoc 
e^^^A^ft^BfBSWKtrffofc. *flDtt», ft* 

[0066] ±tmmmm2xn, mmummmt l 

[0067] 30IP07KU3 . HI5<0 ( a ) ttaWSHtf* 

"C* 0 . ^±±KSBfe<0»m 1 Rtf 2 tl^ 3 4V 
^*fj£^-br^fcH«"C*)&, 3:ft\ I2 5tf> (b) 



44 

0. 10 
0.12 



ft* 

34yf- 

0. 56. 
0.2 5 



44 

0. 6 7 
0. 23 

b(cte s T^£^±*62 0^1&lt&*LT;fc l 9, 

1 2«T3a**KiI*2 0JcS»S*TBa6«l 2 

i,zim^h.fMnftxfc&. 

[0 0 68] IfZffi&ZfttzCVDimiZte^X 

SSESftl OfcJ:0BI«. P^^n. ^y^8J:0 
KJGf7^A5*iS. ^rxyX^83&^^Jie»7l*I 

[0069] ±EoJ: -3ft*IW<o*«?BcVD«B*K 

*C*>0. ItWtLt, zrwyif* (c 3 H 8 ) . ^& 
JisvVtf* (SiH*) . imiS^ (H2) iffiv^. 



(9) 



WBIPP1 0-1 2 3 64 



1 5 



1 6 



U — jgaftl 3 5 0*aS#Lfe. <»C. 1 3 

fe, 7 0 0°C^T"6 Ot/m i n^J^-CiflJBE^Tff . 

ttfc&«ojMW2 i fcj; Dtx^^o io i 

SSI (SIS) 
XKEHff (¥«f ) 0.0 7 

H S EM (MJ¥) 2. 1 5jura 



Sr&tfHSEMfcttJHU *S^i»fcJ:9fl*U;2 
[007 13 
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[0 0 7 2] *9*5p«Hfe*>*J:3(c. ^SMBSKK: 
H s E Mfc A4Ka8Mtfc»^»^Mt4^y 3V*- 

amt« (tem) &«isu *«Wfci9ffiHLfc^y 

Jfe^BES 1<0S4 K * & «*§!Bfc X Ut^^yt 
[0073] 

[ wa<7M& ] BLb<o «t -3 \z . m#g 1^3 arxai * 

JB6JiS8<0*«qH*cJ:tLK. ffifllH9S^J:9M&3 

^^rr&iHrr^ 1 iMzr* 1 

1 6 J: 1 rtte«AU » 1 6 <o 

[0074] trz, m^m4Ri/m^m9<omBz^ti 

1 7 MB«ii: fcJ: 9 , 
dftftt 1 7 #«JK. ^iT* 0 , S^Hf -feT 



^2 (7j<^) 

0. 06 0. 07 

2. 14^m 2. 14jum 

[0075] 3&t s mzm5Rvi ocomuzztL 



[Hi] ( a ) (d4=»W)m^ffiB 1 **r«BSBI 

■c» o . ( b ) Ki^o^aimra i «^««iHi*» 

[H2 ] #*^#Jn^ir-fer^^^^T^S . 
[03 ] ( a ) ^MB<9^H[^n2 *5S^H«H 
T-* 9 > ( b ) (rt^B^Hl^il 2 0»J«fltiHi£p 

40 [134] ^^<0**<9WM2<oyX;^ft|3!pfe&t 

[05] ( a > t±^B^<^9£ttO»fllS 3 «tK!«H 

•c* o s ( b ) i±mmcomm 3 commi\mt*r^ ? aj ?<n 
mmm-c$>&. 

[«FW«W] 

1 i" fiESww-tr^. 2 if-fe 

r^IMW, 2' fe H B ^®. 3 «&R-M09HK% 
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